Introduction: arguments for a Darwinian neuropsychoanalysis
"…for the psychical field, the biological field does in fact play the part of the underlying bedrock" Sigmund Freud, Analysis Terminable and Interminable. (1937) S.E.23, p.252.
As psychoanalysts and psychodynamic therapists, our investigational realm is human subjectivity. We explore the subjective worlds of our patients and ourselves in order to facilitate healing. Since perception is not a passive process, we require conceptual templates or models to understand those inner worlds, as well as normative development and behavior, psychopathogenesis, and therapeutic action. Many of our standard conceptual models, ranging from ego psychological, Kleinian, or Kohutian to more contemporary intersubjective and relational templates, appear to be challenged by an increasing number of reports and studies from a seemingly new perspective. These recent reports point to a growing convergence of neurobiology and psychoanalytic thought (see e.g. Clyman 1991 , Fonagy 2001a , Kandel 1998 , 2006 , Migone & Liotti 1998 , Pally and Olds 1998 , Pally 2000 , Reiser 1984 , Schwartz 1987 , Shevrin et al. 1996 , Watt 2001 .
I suggest that the prevailing conceptual templates in psychoanalysis are problematic because they are epiphenomenal and therefore disembodied. A result is the present-day cacophony of competing analytic theories and schools of thought. I do not propose that a neurodarwinian perspective should totally replace current models; direct translation from psychological to cell-biology terminology may never be possible. Yet, I wish to demonstrate that a biologically based theory utilizing Darwinian perspectives can allow us to preserve the core explanatory principles of psychoanalysis while constructing more clinically useful and less debatable conceptual templates. Since most psychodynamic clinicians are unfamiliar with salient aspects of the evolutionary literature, some introductory material from those sources will be included in this essay. In addition, a review of some of the basic features of neural structure and dynamics will be included.
To usefully construct basic principles of a neuro-darwinian psychoanalysis one must venture beyond a sole reliance on the psychoanalytic literature and be open to the findings of neighboring behavioral disciplines (Holtzman and Aronson 1992) . These fields of inquiry into the biological and ancestral roots of human behavior include evolutionary biology and psychology, ethology, animal behavior, behavioral genetics, philosophy of mind, and cultural and paleoanthropology as well as cognitive neuroscience. A Darwinian psychoanalytic perspective utilizes those neighboring disciplines as basic behavioral sciences for psychoanalysis by reflecting the irreducibly evolutionary determinants of behavior. There are many theoretical implications of such a perspective--for example, a reconsideration of classical instinct theory (Peskin 1977) .
Living within the cellular envelope as a contemporary version of Plato's Cave : a new representational template for psychoanalysis
A prominent view among cognitive neuroscientists is that the brain is a closed system modulated by the senses, with an evolved capacity to emulate reality through internal 4 mapping processes (Llinas 1997 , Llinas and Pare 1998 , Merzenich and deCharms 1998 .
The formation of conceptual templates for making sense of events in the world, addressed in this study, can itself be seen as an aspect of neural representation.(In a way, this perspective updates Plato's allegory of life in the Cave in which reality is apprehended solely by the casting of shadows of a variety of objects on a wall.)
The expression "living within the envelope" reflects these findings. Our major survival organ, the brain and its associated neurohumeral systems, have evolved to filter all sensate data through innately imprinted assemblies of synaptically linked brain cells.
Each cell has its own membranous envelope. As neuroscientists have discovered, cellular envelopes have gated entries that allow for voltage changes to admit specific ion substances, such as calcium and potassium into cell bodies, but this fact does not contradict the existence of cell membranes.
A major aspect of the data filtration process is the coordination of partial aspects of sensory input. An example is the assembling function of the optic system in various areas of the brain (Kandel et al 2000 pp. 496-501) . Retinal neurons "specialize" in aspects of visual input such as motion, form, edges and color. These partial image data are conveyed via synaptic connections to a region of the thalamus, and then to the primary visual cortex, which assembles these component data into an image that represents the purported reality of the external object being viewed. The "realness" of the external object is further modified by extensive input of other neural networks so that the individual's "take" on the object is ultimately idiosyncratic. That ultimate personal object 5 reflects more than the workings of the optic system alone. It is the resolution of stored memories of past experience and of motivational input, all imbued with affective toning.
All of these additional inputs to a seemingly simple, seemingly camera-like capture of an object result from millions of years of Darwinian natural selection. These Darwinian processes further survival and reproductive success in those individuals whose random changes in genetic prescription have tended to assemble numerous component images that secure safety and effective living in a competitive and potentially dangerous external world. Can any psychoanalytic clinician who reads this paragraph not think of the evolutionary connections of this type of therapy? A clinical illustration was in the case of a married couple I was seeing in conjoint therapy.
The wife, a highly sophisticated and clearly non-psychotic health professional herself, reported that, while waiting at the airport for her husband's return from an out-of-town business trip , she first saw her older brother come into the lounge among other arriving passengers, and immediately realized it was actually her husband. In her childhood, that older brother had taunted and physically tortured her. I had offered several interpretations in prior sessions that she was reacting to her husband's occasional angry outbursts as if she was re-living early experiences with that brother.
Evolutionary value of time-saving neural connections
Neuroscience empirically confirms that we have no direct and unfiltered access to outer world phenomena. As mentioned above, Darwinian natural selection has in effect favored representation over direct presentation of the environment for humans and 6 perhaps for other animals as well. An inescapable conclusion is that the raw data of our senses passes through the prisms of representational processes before they engender behavior. In addition, the seemingly perceived "here and now" aspect of experience is actually a phenomenon of the immediate past. Consider the fact that neural transmission from the periphery of the body to the emulation system of the 10 billion neurons of the brain requires a period of time -generally two to five milliseconds or more. Additional time is necessary for motor and neurohumeral connections, and more time yet for conscious processing. Innately encoded response patterns which can be brought on line most rapidly and efficiently would be understandably selected over broad reaches of evolutionary time. Also, the far from immediate neural transmission times argue for the selection of innate linkages that are anticipatory or predictive in nature. This will be further discussed.
Kandel's interest in psychoanalysis as natural science
Eric Kandel (1998 Kandel ( , 1999 has proposed "a new intellectual framework for psychiatry" in two of the most significant recent papers linking psychoanalysis and neurobiology.
Kandel claims that while neurobiology needs psychoanalytic perspectives, psychoanalysis itself will not survive unless it in turn is reconciled with the biology of the brain. He has found it productive to study human behavior through the radical reductionism of tracing neural activity to basic molecular processes. Kandel helps lay the groundwork for supplementing psychodynamic perspectives by incorporating classical and operant conditioning and the neurobiology of learning and memory. His
Nobel award was for his study of these processes in the sea snail, Aplysia, and his 7 pioneering work has engendered further research (E.g. Martin et al 2001 , Barad 2002 . In a recent autobiographical volume, Kandel (2006) elaborates on his professional odyssey from psychoanalytically intrigued psychiatric resident to renowned molecular biologist intent on establishing the scientific grounds for re-conceiving psychoanalysis as a biological field of inquiry.
On expanding psychodynamic focus by 'thinking Darwinian'
Evolution is at the growing heart of all biological phenomena; and therefore the persistence of certain categories of human behavior over many millennia necessarily reflect imprints of evolutionary processes upon the cell assemblies of the brain. More specifically, I suggest that psychodynamic understanding can be broadened to encompass behavioral inclinations that are the contemporary products of thousands of generations of Darwinian natural selection. Rather than attempting to directly translate the familiar terminology of psychoanalysis into a new biological lexicon, I propose enriching current theoretical models by grounding them in the identifiable neurobehavioral patterns evolved across many thousands of ancestral human and pre-human generations. The term "innate imprint" refers to the natural selection of innervative preferences within brain neural circuits that lead to certain evolved patterns of behavior. 'Thinking Darwinian' also allows us to utilize new neurobiological perspectives on subjectivity, intersubjectivity, and analytic theories of development, pathology, and cure.
An abbreviated review of evolutionary perspectives on behavior
First, a necessary epistemological note. Many of the truth claims of evolutionary psychology rest largely on speculation and inference, although many investigators in that field cite hard archeological evidence for their studies. An example is the evolutionary psychologist Andrew Whiten's paper on hunting-related ancestral behaviors (1999. p173). Of course, speculation and inference need hardly perturb us as psychoanalytic clinicians who, according to Grunbaum (1994) , base much of our own theorizing on speculation and inference. For example, what is the empirical evidence for such analytically reified phenomena as ego and super-ego, inner objects and part-objects, unconscious fantasy, or, for that matter, a definitive self? In our efforts to understand the psychological phenomena that confront us clinically, we imaginatively employ, following 
Freud's Darwinian inclinations
Sigmund Freud, "biologist of the mind" according to Sulloway (1992) , reflected a strong Darwinian orientation. He regarded constitutional and instinctual psychic forces as innately imprinted. Freud was influenced by Darwin's ideas (Darwin 1858 (Darwin , 1871 (Darwin , 1872 from the inception of his education. According to Ritvo (1990) , his development of instinct theory and recognition of the pervasive nature of inner conflict can be traced in large measure to his receptivity to Darwin's thinking. Over a century has passed since he wrote the "Project for a Scientific Psychology" (1895), his attempt to construct a neurobiological theory of psychoanalysis that would have carried forward his Darwinian 9 inclinations.
Ever the scientist, Freud was disappointed with the clinically unsustainable localizationist hypotheses ( phrenology) held by neurologists of his day -for example, brain centers for causality, benevolence, hope, and destructiveness (Kandel et al. 2000 p.7) . We now can realize that his frustration was due to the lack in his era of modern experimental research (Badcock 2000) presumably at the core of all life forms. It is important to add that the concept of innate imprint applies not to the inheritance of learned behaviors, but rather to the reproductive success of individuals in whom random genetic differences from an earlier generation have produced certain new behavioral propensities (phenotypes) which happen to favor survival.
To some extent, many commonly held standards and behaviors have also survived over generations because of similar group selective processes (Wilson and Sober 1994) .
Although cultural impact on behavior is of importance, I emphasize individual selection theory as described by Darwin and Dawkins because it appears most directly applicable to the individual behaviors that are of psychodynamic concern. In the history of Western thought, the modern synthesis amounted to a radical and enduring corrective to the thenprevailing Enlightenment views of human infancy as a "blank slate". According to that empiricist perspective, all behavioral tendencies are inscribed within the infant and child by the social environment alone -referred to in the social science literature as the 'Standard Social Science Model' (Tooby & Cosmides 1992). Arguably --and regrettably -this empiricist model remains as a conceptual guide for much of present-day psychoanalytic theorizing. Tooby and Cosmides , both evolutionary social scientists, also tend to strongly favor individual selection theory over group selection emphases.
The pioneering evolutionary psychoanalytic work of John Bowlby
Following in the adaptationist wake of Hartmann (1958) and Erickson (1964) , the English psychoanalyst John Bowlby (1969) ventured outside of conventional psychoanalytic scholarship by studying ethological and paleoanthropological accounts of the social behaviors of prehistoric humans. He referred to the period of several hundreds behaviors. Evolved neural circuitry is implicated as well in the actual mechanisms of environmental input that involve processes of learning, including extinction of learning, and of memory (Kandel 1998 (Kandel , 1999 (Kandel , 2006 Barad 2002) . I suggest that the growing neurobiological canon of learning and memory will be increasingly applicable to psychoanalytic theories of development, psychopathogenesis, and cure.
Some evolved characteristics of brain neurons
Millions of years of natural selection have conserved within neural circuits of the brain certain connective propensities that produce baseline innate behaviors when triggered by specific environmental factors. These innate processes illustrate the principle that naturally selected imprinted behaviors are a product of gene-environment interaction, and do not reflect genes alone. Innately encoded neural circuits have been conserved to the extent that they possess the following connective properties:
The tendency of neurons which fire together to form lasting connections, first
reported by Hebb (1949) . , or predictive, in nature. Such innervations, in promoting individual survival, are understandably conserved by natural selection.
A general bias toward neural innervations that are anticipatory

A bias toward conservation of neural and synaptic transmission times,
however miniscule (Libet et al.1979 , Kinsbourne 1998 Wright (1994) and as "evolved psychological architecture" by Tooby and Cosmides (1992; see also Slavin and Kriegman 1992 (Hamilton 1964 , Trivers 1971 Some milliseconds after the vehicle or large boulder impinging from the side has been successfully avoided, conscious awareness of the incident develops along with feelings of anxiety, followed by relief. From a neurodarwinian point of view, the precedence of action over awareness and fright in such a case is an example of evolved physical survival strategies that do not require consciousness to be effective. Renik's paper on the analyst's subjectivity (1993) highlights the precedence of enactment over interpretation in the analyst's interventions.
It is important to note that the swerving behavior itself, a product neither of conditioned learning nor of memory, is not the entity conserved by Darwinian selection. What is conserved is the innate inclination, or propensity, to take immediate, unpremeditated, avoidant action in predicaments that are neurally and non-consciously processed as threats to physical survival. Of course, the capacity to drive a car is itself a product of learning and procedural memory, but in such crises, the innately imprinted propensity to avoid or flee (in this example, unconsciously perceived) threat takes behavioral priority.
Counter-intuitively, consciousness is often retrospective even in situations that do not threaten physical survival (Dennett and Kinsbourne 1992, Wegner 2002) . This principle of reflexive and unpremeditated behavior is also applicable to many transference/countertransference behaviors, where perceptions, ideation, feelings, and actions are not responsive to the salient realities of a current interaction.
The Darwinian neurodynamics of subjectivity
From a neurodarwinian perspective, subjectivity can be conceptualized as the full spectrum of mental states and processes, chiefly non-conscious (Kinsbourne 1998), that has evolved to represent and evaluate survivability issues to the organism. These processes usually involve unconscious rule-based 'if/then' algorithms readily inferable in the analysis of transference (and of countertransference). A clinical example from my practice that emerged in the transference was 'if an older man, then a danger of unwanted sexual attentions', in the case of a female patient molested in her childhood by an uncle.
In a supervised case, a female analytic candidate confronted by her male patient's siblingrivalry upset over meeting another male patient in her waiting room, the algorithm was 'if a competing peer, then a danger of abandonment by a maternal figure'. Unconscious algorithms of this kind underlie many or most of the behaviors of clinical psychoanalytic and psychodynamic interest. With the brain comprising billions of neurons and trillions of synapses, it is arguable that naturally selected unconscious algorithms influence behaviors of every kind.
Innately imprinted behavior systems as foundations for subjectivity
Subjective processing is a prime feedback system conveying significant information about the organism's successes and failures in negotiating the rocks, shoals, and clear channels of life in a complex world of attachment opportunity, competitive challenge, and possibilities for compromise. Let us examine the innately imprinted, evolutionarily conserved armamentarium of neural pre-programming that each newborn possesses, variably subject to triggering and modification by the relational environment. In order to focus on two behavior systems especially relevant to psychoanalysis, I shall omit discussion of the innate propensities characteristic of autonomic functions, of social signaling and other properties of social ranking, and of sexual selection.
Relational survivability in human surrounds appears to be built upon evolved interactional dispositions that have been encoded in the genome from early in our mammalian prehistory starting at least 20 million years ago. Examples are the socioemotional systems described by Panksepp (1998) Many adventurous and risk-taking people can be unknowingly responding to the behavioral effects of this long allele, and need not necessarily be reflexly pathologized as sociopathic or borderline.
The attachment behavioral system A growing body of reports in the psychoanalytic literature has highlighted the pivotal role of attachment experience in mother-infant interaction (Beebe et al. 1997) , child development (Siegel 1999 , Stern 1985 , and in psychoanalytic clinical interaction (Holmes 2001 , Fonagy et al. 2002 . It increasingly appears that John Bowlby's (1969) efforts to align psychoanalytic thought with ethological and anthropological data, roundly condemned by most of his colleagues during his lifetime, are finally coming into fruition.
Attachment is a prominent instance of the horizontal basic innate behavior systems. The core concept of attachment theory is that the infant actively seeks close emotional connection with its caregivers. The varying success or failure of these innately imprinted efforts is reflected in later behavior. In the case of mother-infant interaction, clinicians often find a tendency to re-play pathological attachment scenarios across subsequent generations of infant upbringing (Main 1993 (Main , 2000 . The impact of attachment experience on the individual's subjectivity is observable in subsequent relationships, including clinical interactions. 
On the neurodynamics of therapeutic interventions
The formation of new and altered neural circuitry in the course of conditioning and extinction of behaviors has been documented by cognitive neuroscience (Shevrin et al.1996) . Damasio (1994) states "in some systems more than in others, synaptic strengths can change throughout the life span, to reflect different organism experiences, and as a result, the design of brain circuits continues to change" (p.112). The essentially contingent flexibility of neural circuits allows for "… a balance between circuits whose firing allegiances may change like quicksilver, and circuits that are resistant though not 22 necessarily impervious to change" (p.113). The enduring changes resulting from analytic and psychotherapeutic interaction can be expected to reflect synaptic alterations of this kind (Kandel 1999 , Brickman 2000 , Gabbard and Westen 2003 . These findings argue for the desirability of a common ground to be shared by psychoanalytic and cognitivebehavioral approaches. If employed synergistically, combined approaches reflecting these seemingly disparate perspectives might enhance therapeutic effectiveness.
Re-thinking the mind and self as encoded modular neural patterns
The evolutionary perspective regards the mind as emergent brain processing, primarily evolved and subsequently modified during the individual's life span through geneenvironment interaction. The earliest experiences with the parental surround are encoded exclusively in implicit, or procedural, memory, processed by the amygdala (LeDoux 1996) , encoded in the orbitofrontal cortex, and not subject to memory recall. This finding is the current neurobiological understanding of Freud's references to infantile amnesia (1899). With the development of certain subcortical structures after age four or five, experiences are encoded as explicit or episodic memory in the hippocampus and medial temporal lobe. These experiences are subject to recall {Squire 1986, Clyman 1991).
In their essay on neural networks and neurohumeral processes involved in pathogenesis, Migoni and Liotti (1998) have incorporated the work of Edelman (1992) Affect plays a key role in these patterned neuro-behavioral modular dispositions as well.
For example, Ciompi (1991) has identified the significant role of affect in the learning processes leading to memory storage. These dispositions are modular in nature to the 24 extent that they are deployed under characteristic relational circumstances. Those circumstances resonate with earlier experiences largely encoded in procedural memory.
Connections to the motor cortex indicate that motor neuron innervation is an integral feature of intentionality, whether or not eventuated in bodily action (Libet et al. 1983) . It is important to note the absence in all of these reports of any reference to a central commanding or coordinating homuncular neural entity,
On the selection of neural network solutions
The neurobiologically demonstrated failure to identify a "pontifical" command station in the brain was anticipated years ago by the Nobel physicist Erwin Schrodinger (1944).
Instead, modular dispositional networks (Edelman 1992 ) compete for neuronal group selection by means of trial innervations in the context of a particular environmental challenge. An obvious psychoanalytic instance of these processes would be in transference behaviors. It would follow from Edelman's theory of neuronal group selection that the competing potentially crystallizable relational disposition that would prevail in life situations such as a transferential arena would be unconsciously chosen as the one most adaptively suited to enhance ultimate survivability.
Questioning the unitary self from a neurodarwinian perspective
"Normally, there is nothing of which we are more certain than the feeling of our self, of our own ego.
This ego appears to us as something autonomous and unitary, marked off distinctly from everything else." [Freud 1930, pp.65-66] "Selves do not exist in the world". [Metzinger, contemporary neuro-philosopher, 2003] Psychoanalytic clinicians regard the self as a psychic structure endowed with such properties as ego strength and self-esteem, or suffering from fragmentation or selfloathing (Jacobson 1964) . While a majority would probably hold that the self is interactively or relationally influenced-even Freud's original concept of the superego reflects internalization of relationally-acquired perspectives-it is unclear how many would agree that the self in fact arises from contact with others. Yet, the neurobiological perspective suggests such a view of the supposedly unitary self. The most parsimonious view of the self would be referential: the unvarying point at the center of all experience.
The sense of self-as-agency tends to convey an impression that all behavior is initiated by the conscious will of the organism itself. A contrary conclusion, namely that conscious will is an illusion, is reported by Wegner (2002) . Damasio's recent work (2003) is compatible with Wegner's, and this will be further discussed.
There is a hint of a "deus ex machina" or of a homuncular cerebral entity in many psychoanalytic writings on the self. Kohut built a relatively new psychoanalytic paradigm on the concept of the self as a psychic entity, despite never having defined it. Meissner defines the self as " a supraordinate theoretical construct synonymous with the human person" [1999 p. 155] . Schore [1994] entitled his volume "Affect Regulation and the Origin of the Self", and appears to regard the self in terms of an identifiable structure with a core (p.33). He portrays the self as "an active cognitive-affective structure or motivating system that records and organizes the memory of biologically activated bodily zones and the modes of relationships with others". If Wegner and others (Damasio2003, 26 Kinsbourne and Dennett 1992) are correct in postulating the antecedence of behavior before conscious will, the notion of an agentic self becomes questionable.
Resonating with Harry Stack Sullivan (1950), Siegel (1999 p.229) , referring to studies in child development, declares that "the idea of a unitary, continuous self is actually an illusion our minds attempt to create". Siegel goes on to observe (p.229) that, in cognitive science, the mind is considered to have many distinct "parts" responsible for a wide variety of activities, "from feeding and reproducing to affiliation and reading other people's minds" He also contends that dividing the information-processing modules is adaptively necessary to carry out efficient interactions with others in the world.
Siegel's concept of multiple selves which are needed to carry out the many and diverse activities of our relational lives is consonant with the neurobiological findings I have been citing, and therefore with Darwinian imperatives as well. Major exceptions to the notion of a unitary self can also be found in the works of interpersonal and relational analysts such as Mitchell (1993) and Bromberg (1996) who have argued for a psychoanalytic concept of multiple selves. Daniel Stern's position (2002) is that "multiple-self theorists focus primarily on the experience of self as it is shaped by particular relational contexts" (my italics). Rather than fixed magisterial psychic entities, selves as contemplated by Stern are products of varying intersubjective experience. One may add, in view of the work on antecedent action cited above, that 'selves' are reflective rather than originary in nature. Renik's (1993) paper on the analyst's spontaneous comments preceding conscious processing is also pertinent here.
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A broader, more neurodarwinian, definition of 'agency' appears necessary. A sense of self may derive, in part, from neuronal linkages to associative cortical areas in the left hemisphere that have been empirically shown to encode consistency of subjective experience across time and circumstance. In any event, a sense of self appears to function as an orienting recursive signal while self-deceptively signaling central origination of behavior.
In the absence of a unitary authorial self, it would seem that the only consistent aspect of self-experience-or 'selfing' function---across contexts is perspectival self-function (Brickman 1999) A quest for consensuality is embedded in much of contemporary human discourse. We often seek authentication of our view of reality, giving rise to such inchoate questions as.
"Do you have the same or similar impressions/experiences as my own? Do I 'read' your feelings accurately? Do you read mine? Do we agree on matters of weather/politics/ the state of civil life/ the appearance and behavior of others?-of each other?" I suggest that this wish for consensuality reflecting an inherent fear of disconnected, solipsistic existence in an ultimately unknowable world may be a behavioral effect of the closedsystem nature of the brain. We emerge from the envelope of the womb seeking relationships which hopefully will protect us against the dread of existence in a vacuum.
The neurally encoded 'selfing' nature of subjectivity impels the individual to make sense adaptively of subjective experience-including one's own fantasies, thoughts, and bodily sensations-in the course of encounters with others. Such neural encodings also establish and maintain the psychoanalytically addressed dynamic unconscious, a realm of mentation that arguably has been naturally selected. The dynamic unconscious can be 29 seen as an adaptive self-healing process re-working implicit memories of traumatic experiences in early life by generating fantasies, inchoate thoughts, dreams, and often neurotic behaviors. Self-healing aspects of the dynamic unconscious are frequently the source of creativity as well.
Adaptive implications of intersubjectivity and the dynamic unconscious
Freud's (1912) vision of the analyst's receptive tuning of his own dynamic unconscious to the transmitting of the analysand's unconscious was the first reference to clinical intersubjectivity in the analytic literature. In recent years, notably emphasized by developments in self psychology ( e.g. Stolorow et al. 1994 ), a two-person image of the therapeutic process has received increasing acknowledgement. While this orientation has received much favor, there has been an accompanying tendency in these writings to deemphasize or even to omit any references to the dynamic unconscious. This may be a result of "throwing out the baby with the bathwater" in an effort to deny the clinical utility of classical ego psychological views of the dynamic unconscious as a realm of insufficiently integrated primitive sexual and aggressive impulses seeking gratification..
It appears difficult to conceive of a psychoanalysis that takes no account of unconscious psychodynamics. To eliminate the unconscious would be to reduce psychodynamic therapy to a kind of clinical social psychology in which conscious-level cognition is the subject matter. It would also amount to a failure to recognize the lasting effects of storage of early childhood traumatic experience in procedural memory and consequent nonconscious attempts at self-healing and survival through dreaming, creativity, fantasy, and even an extensive variety of eventually maladaptive behaviors. A neurodarwinian perspective, therefore, suggests the evolutionary survivability of a dynamic unconscious as a modular adaptive tool, an immune system for the psyche. Dreams, fantasies, unthought ideas are among the self-healing activities of that conflict-laden domain of unconscious mentation. Borrowing from naval parlance, the self-healing aims of such an adaptive tool suggests the 'sick bay' function of a ship at sea, where medical personnel promote the goals of the voyage by attending to the injuries of officers and crew so they may remain on partial or full duty until fully healed. A limping, bandaged or depressed member of the ship's company remaining in the healing care of sick bay personnel is not a critical deterrent to the vessel's continued voyage. Further research is clearly necessary to establish the evolutionary rationale for this prime domain of psychoanalytic interest.
Summary
In this essay, I have presented arguments for adopting and integrating neurodarwinian conceptual templates for psychoanalytic understandings of behavior as a promising link in the growing convergence of psychoanalysis and neurobiology. Biology entails the natural selection of neural configurations, or network solutions, ultimately favoring reproductive success. As aggregations of cells whose membranous borders require time for neural processing of sensate data, organisms have responded to selective pressures that have favored the development of cellular networks that map external reality by internally anticipating, representing, and interpreting outer-world experience in timely 'good enough' ways. Natural selection has also favored neural networks that provide the organism with an innately imprinted array of instinctive basic behavioral algorithms and propensities that form the underpinnings of everyday relational interaction, normative and pathological.
In recent years, two evolutionarily significant basic behavioral functions, attachment and theory of mind, have been featured in psychoanalytic thinking. It has been argued in this paper that subjectivity and self are better comprehended with the help of such evolutionary understandings. A neurodarwinian view of the dynamic unconscious applying the analogies of a 'psychic immune system' or of a ship's 'sick bay' is also proposed.
